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IUE AND IRAS CIESERVATIO??S,OF LUMINOUS M STAYS WITH VARYING GAS-TO-DUST RATIOS. 
Wendy Hagen, Un ive r s i t y  of' New Mexico; Kenneth G. Carpenter ,  JILA; and Robert 
E .  S t ence l ,  NASA HQ. Previous work on c i r c u m s t e l l a r  gas and dus t  surrounding 
M g i an t s  and supe rg ian t s  (wi th  s u f f i c i ~ n t l y  t h i n  dus t  s h e l l s  t h a t  t h e  s p e c t r a  
i n  t h e  b l u e  can be  observed a t  high r e s o l u t i o n )  has shown t h e  s t a r s  t o  s p l i t  
i n t o  two d i s t i n c t  c l a s s e s  (Hagen, S t e n c e l  and Dickinson, 1983, Ap. J. 274, 286). 
S t a r s  wi th  a h igh  gas-to-dust r a t i o  a l l  show chromospheric Ca I1 H and K 
emission. S t a r s  wi th  a h igh  dust-to-gas r a t i o  do not  show chromospheric C a  I1 
emission bu t  a r e  t h e  only  ones t o  show Balmer emission i n d i c a t i v e  of atmospheric 
shocks and a r e  a l s o  t h e  only ones t o  show maser emission. I n  o r d e r  t o  determine 
whether - a l l  chromospheric i n d i c a t o r s  d i sappear  i n  high dust-to-gas r a t i o  s t a r s ,  
we a r e  conducting a survey of s t a r s  i n  both of t h e s e  c l a s s e s  w i th  t h e  IbT 
s a t e l l i t e .  Our i n i t i a l  low-resolut ion observa t ions  of t h e  2200-3200A s p e c t r a l  
region of a l i m i t e d  nunber of stars r e v e a l  2YOOA blg I1 e a i s s i o n  i n  a l l  t h e  
observed s t a r s  r ega rd l e s s  of  t h e  dust-to-gas r a t i o .  I n  a d d i t i o n ,  very  deep 
exposures of  t h r e e  dusty s t a r s  show Fe 11, A 1  I1 and perhaps Fdg I emission,  and 
one of t h e  t h r e e  (TW peg) even appears  t o  show C I1 ( u V  0.01) emission near  
2325A. These l i n e s  a r e  u sua l ly  a s s o c i a t e d  wi th  chromospheres i n  l a t e - type  
evolved s t a r s .  Although t h e r e  i s  some over la^, t h e  dusty s t a r s  t end  t o  have 
higher  r a t i o s  of f l u x  i n  t h e  Fe and A 1  l i n e s  t o  t h e  f l u x  i n  t h e  Mg l i n e s .  This  
could be  a r e s u l t  of t h e  14g I1 l i n e  (wi th  i t s  s i m i l a r  atomic s t r u c t u r e  t o  t h a t  
of Ca I T  B and K) f l u x  being reduced by t h e  same process  which i n h i b i t s  Ca 
emission. Mg nay not Ye as  s i g n i f i c a n t  a r a d i a t i v e  l o s s  channel f o r  t h e  
chromospheres 3f cool ,  dusty s t a r s .  
The long-.wavelen&th i n f r a r e d  f luxes  f o r  t h e  program s t a r s  were obta ined  from 
t h e  IRAS po in t  source ca t a log .  I n  gene ra l  t h e  long-wavelength f luxes  were 
cons i s t en t  w i th  t h e  s i l i c a t e  emission seen i n  previous observa t ions  of  t h e  
10-micron f e a t u r e .  S t a r s  with no observable 10-micron dust m i s s i o n  show a 
black-body d i s t r i b u t i o n  of t h e  longer-wavelength f l u x .  There i s  no obvious 
d i f fe rence  i n  the long-wavelength observa t ions  between t h e  two groups of s t a r s ;  
t h e  long-wavelength excess tends  t o  fo l low t h e  10-micron excess and no t  t h e  dust-  
to-gas r a t i o .  Comparisons of t h e  IRAS observa t ions  wi th  dus t  s h e l l  model 
clacula,t ions w i l l  be  presented .  
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